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» BB Design Guide History 


VO.1 2017/10/18 Tian.Li First version 
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> SC7731E Solution Design Guide list 


Hardware Design Guide 


GPIO SPEC 


BB 
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PDN Design Guide 
RF(Transceiver) RF Design Guide 
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» Platform Block Diagram 
SC7731E Platform Block Diagram 


eMMC5.1 Camera 
LPDDR3  8M Rear+2M 
(8GB+8Gb) Front REL Display 


Connectivity 
(WCN/GNSS) 


wi dro, 


Transceiver 
(G+W) 


Platform 
Chipset 


General Introduction---Platform Features LPSPREADTRUM 
> AP Subsystem 

Quad-core ARM  CortexTM A7 processor, up to 1.3GHz 

Cortex A7 with 32 KB L1 I-cache and 32 KB L1 D-cache, 512KB L2 cache 

NEON multimedia processing engine with SIMD ISA support 

Support boot from Nand, USB, UART, eMMC and SD card 

Support DVFS technology 


» External Memory Interface 
Support Nand flash 
Support eMMC 5.1 
Support LPDDR3/LPDDR2, up to 533MHz (LPDDR3), max 2G Byte 


» Peripheral and Connectivity Interfaces 
Support tri-SIM/USIM cards, both 1.8V and 3.0V devices 
Support SDIO 3.0 *1 
Support USB 2.0 *1 
Support UART *4 
Support SPI master/Slave mode *2 
Support IIS (PCM) *2 for audio codec connection 
Support 3-column x 3-row keypad 
Support I2C *3 
Support GPIO *81 
Support PWM *2 
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> WCDMA/HSDPA/HSUPA Baseband 
Compatible with 3GPP release R7 
Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
Release 7 HSDPA, up to 21Mbps(Category 14) 
Release 7 HSUPA, up to 5.76Mbps(Category 6) 


> GSM/GPRS/EDGE Baseband 
Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 
PCS1900 recommendations 
EGPRS class12 , type B (MCS1-9 in downlink and MCS1-9 in uplink) 
Cryptographic Algorithms: A5/1, A5/2, A5/3, GEA1, GEA2, GEA3 
> Multi-mode 
Support WCDMA/GGE + WCDMA/GGE (DSDS, Dual-SIM Dual-Standby) 


General Introduction---Multimedia Features Ag SPREADTRUM 
> 3D Graphics 
Single core ARM  Mali-T820, up to 600MHz 
Support OpenGL ES1.1/2.0 /3.1/3.2 3D graphic 
Support Vulkan 1.0 
Support OpenCL 1.1/1.2 
Support DirectX 11 FL9 3 


> LCD Display 
Integrated display controller 
Integrated MIPI DSI 
Supports panel resolution up to HD+ (1440x720) 
Support SPI display, up to QVGA 


> Image Sensor Interface 
Support raw-RGB image sensor sizes up to 8M pixels 
Integrated MIPI CSI, support 
> Video Codec 
H.264 Encoder, Up to 720P, 30fps 
H.264 Decoder, Up to 1080P, 30fps 
Encoding and Decoding simultaneously, Support 1920x1080 @30fps H.264 decoding and 1280x720 
@30fps H.264 encoding 
» Audio Codec 
Wavetable synthesis up to 64 tones 


General Introduction---WCN Feature EAR SPREADTRUM 
> WIFI 
Single band 2.4GHz,support 802.11b/g/n 


Support WIFI and BT TDD operation and signle-antenna with intergrated TR-switch 
Security:WEP,WPA-TKIP,AES,WPA2,WAPIWPS2.0,EAP-sim,Hotspot2.0 

Support 802.11w: secure management frame 

Support WIFI P2P mode 

WIFI/BT/LTE co-existence 


> BT 
Support V2.1+EDR 
Support Bluetooth V4.2 low energy 
Bluetooth V2.1 and BLE concurrent 


> FM 
Support frequency range from 65MHz to 108MHz 
Support RDS/RBDS 
Digital stereo modulation/demodulation 
Stereo mono blending and auto selectivity 


> GNSS 
Support GPS L1/BDS B1/GLONASS G1/SBAS 
Support GPS only , BDS only ,GPS+BDS,GPS+GLONASS 
Support QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN) 
Support max 64 channels 
-165dBm Tracking sensitivity 
-147dBm Acquisition sensitivity with cold start 
TTFF:cold start «30s,hot start<1s 
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> 11.0X10.2 mm, 498 Ball, TFBGA, Pitch=0.4 


SOLDER BALL 
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Symbol NT NOM [ MAX | MIN | NOM [ MAX | 
0.0469 
[AI |0.1100|0.1600[0.2100] 0.0043 [0.0063 | 0. DOR | 
0.9100] 0.9600] 1.0100 | 0.0358 [0.0378 | 0.0398 
| D 110.90091 1.00001 1.1000 0.429110.433110.4370 
[ —E 10.1000 0.20001 0.3000 0.3978 [0.4016 [0.4055 | 


[| DI | -=-= [10,4000 


[0.4000] 


ed KA — alU,0157] —— | 
| b  [0.2000|0.2500|0.3000| 0.0079 10.0088 10.0118 


| |. D.1900 | 00059 | 
| bbb | 0.2000 0.0079 
| cce | | 01500 _ 3L. 000589 | 
5.0580 0.0020 
LMD/ME | | .— 33 320U022d74/25  J»- | 


NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 


JA, PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


Ay DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


Á THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 


9. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 


6. REFERANCE DOCUMENT : JEDEC PUBLICATION 95 
DESIGN GUIDE 4.5 


7. PKG BALL DIAMETER IS 0.2340.05 mm BEFORE REFLOW 
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DATE 07/25/17 
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BB Design Notes 


BB Design Notes---TRANS' TSX Clock Solution LAgSPREADTRUM 
TRANS TSX clock description 


BB Design Notes---SDIO 1/2 EAR SPREADTRUM 
» Interface Feature 
e BB supports 1 SDIO ports, CLK frequence up to about 195MHz(Max.) 
e SDIO3.0 can be supported for SDR104&SDR50&SDR25&SDR12&DDR50 mode, also 


two mode follow: 
Default Speed: Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
High Speed: Frequency <= 50 MHz, Data rate <= 25 MB/sec 


» SDIO Signal Design Note 
e Route all SDIO signals together in inner layer 
@ Route SD CLK with GND protected well is strongly recommended 


SDO CLK/PLL LOCK/DBG BUSSG1/GPIO40 WE SDQ CLKG [18,21] 
SDO CMD/DTCK TWG/DBG BUS2G1/GPIO41 [18,21] 
SDO, DODTMS TWG/DBG, BUS3G1/GPIO42 [18,21] 
SDO_D1/DRTCK_TWG/DBG_BUS4G1/GPIO43 [18,21] 
SDO D2/DTDI TWGDBG BUS1G1/GPIO44 TF SDO DA [18,21] 
SDO, D3/DTDO TWG/DBG, BUSOG1/GPIO45 IF SDO E [18,21] 
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> Power Consideration 
e VDDSD 3.0V/400mA, VDDSDIO 100mA,both default on to support SD boot 
e VDDSD serves T Flash card, VDDSDIO serves BB 


e Its necessary to add a LDO to Support UHS-1 T Flash card needing 800mA 
current. For example ,3V/1A-LDO-WL2817DA30-8/TR 


[18,21] 


Bee T flash Card 
[18,21] - 
[18,21] 
MESSO [10,18] 
SOLDE 110,18] 
pd D 
DES OO p 
+ J sung 110,18) 
e CI sue nos 
NDOSDIO; + eng 
ES 


Reserve 0402 CAP for ESD defense and test point 


-æ m m m — — 
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> Interface Feature 
e BB support 4 UART ports 
e UITXD is a strapping pin for USB download mode enable control 
e UARTI Generally used for software D/L port 
e UARTO/3 support HW Flow Control 


SCUDUZTADION,GPOSGHO2 O SERGE 19 
SIMDAT2/U2RXDICM4_GPIO4/GPIO13 [> CAMERA FLASHEN ns 
SIMRST2/CLK_AUXO/PROBE_CLK/GPIO14 Base Band 
55 Ud Us) | Uart txd | TX |. 
scesa (18) Peripheral 
d En uorum UART Uart rxd device 
WERE en Module «+ > ah 
IBUA BAT DET — [6] U 
ee EE art rtsn UART 
FE RTSN 
A port 
U1TXD/CM4_GPIO1/DBG_BUS15GO/GPIOS1 ES UirxDi — [18] uart ctsn TA so 
SERRE « — __ 
U1RXD/EXT_XTL_EN1/PPSG1/GPIO50 BB U1RXD [18] 
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> LIS and PCM Interface 
BB support 1 IIS ports, compliant with the IIS/PCM standard 

e The IIS interface supports both IIS and PCM data format 

e Support Master and slave Wide selection of IIS data lengths 8,16,32bits 

e IIS compliant with PCM 
— PCM CLK multiplexed with IIS SCK 
— PCM IN multiplexed with IIS SDI 
— PCM OUT multiplexed with IIS SDO 
— PCM SYNC multiplexed with IIS LRCK 


BB Design Notes---I2C 1/2 KW SPREADTRUM' 


» Interface Description 


e BB integrates 3 I2C interfaces 


12C0 W25 V25 FUNCO VCAM(1V8 Default) Camera 
Elei D15 D14 FUNCO VIO18(1V8 Default) Sensor 
12C2 H12 G12 FUNCO VIO18(1V8 Default) CTP 


> LC Design Note 


€ SCL must be shielding with GND 
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> I2C Pull up resistor selection 


e I2C pull up resistor could be set as 1.8k/20k, please choose 
the suitable pull up resistor for different peripheral requirement 


e 2C pull up resistor value could be set by [PIN NAME wpus](bit12) and 
[PIN NAME func wpul(bit7) of [Other Pin Control Register 
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> Power Consideration 


e Choose GPIO with suitable power domain of IO supply for application. Make sure the 
IO level wouldn' t exceed the scope of the power SPEC. 


Input voltage on 1.8V domain digital input 
Input voltage on 3V domain digital input 
Input voltage on 1.8V domain analog input 


Input voltage on 2.8V domain analog input 


Maximum ESD stress voltage, Human Body Model, 
any pin to any supply pin, either polarity or any pin to 
all non-supply pins together, either polarity. Three 
stresses maximum. 


Maximum DC Input current for any non-supply pin Ip Im 


Storage temperature 


Case temperature 
Fuse programming temperature 
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> AUX CLK selection 


e Some GPIO could be multiplexed with AUX clk output, please choose suitable pin for 
CLK output needs 


CLK AUXO WA GPIO14 FUNC1 
CLK AUX1 W26 GPIO36 FUNC2 
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> GPIO Interrupt Function 


@ All the GPIO could be programmed to be either input or output, when in input mode, 


they could be programmed to trigger interrupt to CPU 
Support both edge detect and level detect when wakeup 


Only level detect interrupt supported at sleep situation except TE LATCHI GPIO 


» PWM Output Selection 


e Some peripheral needs PWM input, like LCD backlight DC-DC converter. Please 
choose the GPIO with PWM function. 


PWMA E13 GPIO70 FUNC2 
PWMB(GO) B16 GPIO57 FUNC1 
PWMB(G1) E14 GPIO69 FUNC2 
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> GPIO Control Signal Select Note 


@ Select suitable GPIO for peripheral IC, Please choose GPIOs with matched direction, 
pull-down/pull-up, data inversion, data output, gpio mode at and after reset state for 
peripheral IC application 

@ The detailed information about the GPIO status at reset and after reset could be find 
in the Pinlist file 


Jl L| 


External high enable or rising edge pin External low enable or falling edge pin 
should config to WPD should config to WPU 
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» External interrupt Signal Select Note 
@ Select suitable GPIO for external interrupt signal 


GPIO64 
GPIO63 
GPIO52 
GPIO53 


GPIO54 
GPIO58 
GPIO72 
GPIO71 
GPIO70 
K1 GPIO2 FUNC1 
K2 GPIO3 FUNC1 
EXTINT11 D18 GPIO55 FUNC1 
EXTINT12 G15 GPIO56 FUNC1 
E14 GPIO69 FUNC1 
K4 GPIO4 FUNC1 
K3 GPIO5 FUNC1 
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» 
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Feature Description 

BB chip support 3 SIM ports, support both 3V and 1.8V SIM card. For now only SIMO and 
SIM1 could be supported by platform software 

Single card design used SIMO or SIMI card interface is all OK 

Dual card design use SIMO and SIMI card interface 


Both Two card could support 2G/3G 


BB Design Notes---SIM Card 2/4 nina 


» SIM Card Power 
e Place 1uF cap near VDDSIM at SIM card side 


VDDSIMO [11] SIMO CLK e e 


[11]  SIMO_RST 


+/-20% e 


MLV6404 .. (NF) 


MLVE406 i (NF) 
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SIMCLK should be well shielded with GND 

Reserve MLV or TVS for ESD performance according to ESD test result 

Place SIM Card far away from antenna(more than 2cm is suggest) to avoid RF.interfere 
The SIM card socket should be connected well to system GND 


Route SIMDA/RST/SIMCLK far away from large current signal(like VBAT) , RF emission 
zone or speaker lines 


J6400 
SKT-SIM-MICRO-CAF99-08153-010603 


—8 |Rsv2 
Rsv-à 12 


——]RSV-1 


CLK-2 


pee vo | e Sio DA 111) 


VDDSIMO D SIMO CLK oo Wak 


Di simo_RST e e 4 Insr-2 


RST-1 


VCC-2 


MLV6407 | (NF) 


MLV6405 4 (NF) 


BB Design Notes---SIM Card 4/4 Ea SPREADTRUM 


e Check the pad driving level(configurated by software), ie, when VDDSIMx IO uses 
1.8V,[MS SIMx] must set to 1, , when VDDSIMx IO uses 3V,[MS SIMx] must set to 0 


VSIM1 ms. [3]. R/W: | 1'h0. VSIM1 domain pad driving level:. 
0: 3.0V. 
1: 1.8V. 

VSIMO ms: [2]. R/W: | 1'h0. VSIMO domain pad driving level:. 
0: 3.0V. 
1: 1.8V. 
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» Feature Description 
e Support Keypad matrix mode(3x3)(Figure1) and GPIO mode(Figure2) 
e Compared to traditional keypad matrix mode, GPIO mode could save one signal and one 
TVS 


Power 
ebe PBINT 
vs E > ] 
Volume 
Volum 


KEYINO l KFYOUTO KEYINO 
Volum Volume * 
KEYINI Em KEYINI [ T 


Figure 1 matrix mode Figure 2 GPIO mode 
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» USB Download 


e For matrix mode, press keyin0&keyout0 to low level when power on to make phone 
boot from USB ( with timeout ) 


e For GPIO mode, Press KEYINO to GND at power up will make phone boot from USB 
» GPIO Mode 


e For GPIO mode, only KEYINO-KEYIN2 and EXTRSTN could be selected as ExtInt mode 
KEY. 


BB Design Notes---KEYPAD 3/3 LPASPREADTRUM 
> 2key and 1key 7S Reset 
e 2key7S reset(default) 


Press EXTRSTN and PBINT at the same time longer than 7S can trigger a hardware 
or software(set by software)reset. EXTRSTN itself normally use as function key. 

e  lkey7S reset 
Press PBINT 7S can reset with PMIC 


Note: pressing time threshold can be set as follows, default 4S 


PBINT 7S RST [[7:4] | RW 0x3 The power key long pressing time threshold: 
_THRESHOLD 0-1: 2S 

2:39 

3:45 

4: 58 

5:68 

6: 78 

7: 8S 

8: 9S 

9: 10S 


10:11S 
11:125 
12: 13S 
13:148 
14158 
15:168 
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» Interface Description 

Support two CSI: CSIO and CSI1 
CSIO support 4 data-lane MIPI 
CSI1 support 2 data-lane MIPI 


The max MIPI data rate could be 
1.5Gpbs 
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> MIPI Connection 

e Route MIPI lane with differential impedance controlled at 1000hm 

e For camera use MIPI lane less than max lane number supported(like use only one 
lane), the MIPI lane should be connected as follows: 

— If need only one lane, connected with MIPI laneO, don t connect to other 
lane 

e Considering the RF (GPS&Glonass&Beidou) performance, the MIPI CLKp/n 
frequencies need to avoid the RF (GPS&Glonass&Beidou) bands. The available MIPI 
CLKp/n frequencies of the common camera pixels are listed in the following 
attachment, available for reference selection. 


MPICSI clk 
quency selection gt 


BB Design Notes---Camera 3/6 KA SPREADTRUM 


BB Side 
! CSI FRONT 
[15] (SC DATAG A 
[| piNname | PINNO. | camisignals ^ | 
CSIO_DPO M24 MCSIO DATAO P Ds)  iMCSLDATALP T 
CSIO_DNO M25 MCSIO DATAO N tus) SLP 
CSIO DP1 L26 MCSIO DATA1 P ng MSITICA 
CSIO. DN1 M26 MCSIO_DATA1_N Gs) SCH 
CSIO DP2 P24 MCSIO DATA2 P | CSI 
PHY 0 CSIO_DN2 P25 MCSIO_DATA2_N è na | 
CSIO_DP3 P27 MCSIO DATA3 P Ge ER 
CSIO_DN3 N27 MCSIO_DATA3_N tesse | 
CSIO_CKPO P21 MCSIO. CLK P ii i 
CSIO_CKNO P22 MCSIO CLK N © 
CSI1 DPO L24 MCSI1 DATAO P s cor i 
CSI1 DNO L25 MCSI1_DATAO N TT | 
SE CSI1_DP1 N20 MCSI1_DATA1_P a EE 
CSI1 DN1 N21 UNE e PA | 
CSI1 CKP L27 MCSI1 CLK P fis) PETTOSITE - 
CSI1 CKN K27 MCSI1 CLK N us) BESO DAT N | 
e] pe | 
[1518] am 9 O W | cuuci kicL K AUXUDBG BUSSGUGPICOS 


CMPDO/TDI RF/DBG BUSB8G1/GPIO38 


p= m m m m n 


CMPD1/TCK_RF/DBG_BUS9G1/GP1039 


[1518]  !CAM BSIO <_] CMRST/TDO RF/DBG BUS7G1/GPIO37 


[1518] 120 SU <_] SCLO/TMS_RF/DBG_BUS10G1/GPIO34 


[1518] !2C0 spa! <> SDAO/TRST_RF/DBG_BUS11G1/GPIO35 
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» Dual camera 


e Need to add an external MIPI Switch IC for switching between rear camera 
1 MIPI signal and front camera MIPI signal. 


e System design as following 


Rear 
camera 0 


FS SYNC 


4lane+ck 


CSIO 


2lane+ck B 


an = 
camera 1 
MIPI 2lane+ck 
L| en 


2lane+ck A Switch 
rom DAZXXS 5 
camera 


e “FS SYNC" signal is used to synchronize the frame data of the two sensors, 
sent by master sensor, received by slaver sensor. 
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» Camera Side 
e Recommend to reserve test point in MCLK, RST, PWDN, MIPI for Camera debug 


AF VDD:28V Aypp: 
¡EGO 


: 2.8V 


Rear Daul Camera 2:2M 


Rear Daul Camera 1:8M 


mm 

pa ECS 

w atol > 

me noo EA 

Us) Cen C pem son pg 

us CARRERA > m 

we mp 

rat GER - sj 

us AAR soj 
hee ` wi 

ts) EA? eam L 

us samia CH e zech? 

hae soap il: 

DRE Li 

ous E — 

H 
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Front Camera :2M MIPI Switch 


DOVDD: 1.8V 


DVDD: 12V 
FRERES 


Sensor : GC2375 


1 È PC address : TBD 
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» POWER Consideration 


e VDDCAMD: Core power of camera module. 


e VDDCAMA: Analog power of camera module. VDDCAMA need to be routed with GND 
protected. 


e VCCCAMIO: I/O power of camera module. 
e VCCCAMMOT : Auto focus (AF) power of camera module. 


e Check the power level and current requirement of your selected camera and compare 
with the SC2720 SPEC. 
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» Interface Description 
e Support MIPI and SPI LCD 
e Supports MIPI panel resolution up to HD(1440X720) 
e Supports SPI panel resolution up to QVGA 


KP SPREADTRUM 
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> DSIInterface BB Side 
e Support 2/3 data lanes, 2 lane(use laneO and lanel) 
6 The sequence of lane can t be exchanged 
e MIPI differential pairs should be routed as 1000hm impedance 
e MIPI traces must be shielded by GND in PCB layout 


| | BBPINname | PINNO. | LCM Signals 


DSI_CKP R21 MDSI_CLK_P — na 
DSI_CKN R22 MDSI_CLK_N “ubi 
DSI_DPO U25 MDSI DATAO P mm 
SIEUT DSI DNO T25 MDSI_DATAO_N ADIA 114) 
DSI DP1 T26 MDSI_DATA1_P SORT 114) 
DSI DN) T27 MDSI_DATA1_N aa 
DSI_DP2 P26 MDSI_DATA2_P iii el 
DSI_DN2 R26 MDSI_DATA2_N WS BASCH (14) 
Control LCM RSTN Y24 LCM RSTN MDSL DATAZ Pl [14] 
SE LCM_FMARK w24 LCM_FMARK m DA 


BB Design Notes---LCM 3/4 GPE SPREADTRUM 


» DSIInterface LCM Side 
e Power 
— VCC: Connect VCC to 
2.8V(VDD2V8) 
— [OVCC: Connect IOVCC to 
1.8V(VDD1V85) MDSI DATA[S:OI 4 
e MIPI Signal MOS! CIK 
e LCM Control 
— MIPI signal and LCM control could 


be connected as the diagram at 
right Lco FMARK 
— If need other control interface, 
please connect the certain 
interface. Such as DC SPI... Block diagram 
e EMI Consideration 
— The resistor array series in Data and 
Clk lane is necessary for normal RF 
performance 
— EMI filters are needed for better RF 
performance 


LCM(MIPI) 


LCD RSTN 


BB Design Notes---LCM 4/4 KA SPREADTRUM 
» Serial Backlight LED 


e Recommend to use series backlight LED 


Reverse voltage of the 
schottky diode should be 


40V at least. 


Notice: 
2xTLED 


è 
ES 
3 


[ > tem LeD+ [15] 


Rated voltage >=50V 
X5R or X7R 


! ] LCM_LED- [15] 
pe 


lled=0.2V/5.10hm=40mA 


L410 10uH 
U4105 
POWER-DC2DC-WD3139F-6/TR 
5 -0.3-40V/1.24 1 
VIN LX 


4TuFIE.3V 
e | enot] | të 
— _ 


[11]LcM BL PwM [ zum 


3 


100pF 
1 | enor e 


a 
è 
è 


E 
i 
HS 
H 
z 
w 


[15]LcM caBd > 


| ¡NE 


| | C4105 


This resistor is used to set 
=— the output current. 

Pay attention to rated i 

current. 


GPIO with PWM function is used 
to control the external backlight 


For more design guide about external backlight IC, consult IC. 
your backlight IC manufacturer or refer to the datasheet. 


BB Design Notes---CTP 1/2 KA SPREADTRUM 


» Interface Description 
e IIC2 and GPIO64,GPIO63 of VIO CTP power domain are 1.8V, CTP IO must support 1.8V 
e Do not choose other I2C and GPIO for CTP 


[14] CPI 
[14] RTE SA 


-= 


BB Design Notes---CTP 2/2 | KB SPREADTRUM 


For cost down, replacing TVS4100 with MLV is acceptable 


Kos 
| 7 i J CTP Driver IC:F T5346 
E “ess É r--------- E 
So | i Em. Em fm Em H EEN ' 
e 4 30 50 5030 i a 
q > 
; 120) i£ C3 
a Cp uo cues D 
is i ge no dai CD 
ER | 10) TEEN O 
i^ = 


510 ohm and 100 ohm in serial could improve the ESD performance 
and limit the current on CTP signal 
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» |nterface description 


e Double data rate architecture for command, address and data Bus. 
Differential clock inputs (CK t, CK c). 

Command & addresses entered on both positive and negative CK edge. 
Bi-directional differential data strobe (DOS t, DOS c). 

Data and data mask referenced to both edges of DQS. 

DM masks write data at the both rising and falling edge of the data strobe. 
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» Calibration resistor consideration 


R0500 and R0503 must be 2400hm within 1% precision, and should be placed as close to 
LPDDR3 as possible. 


R0503 could be NF if LPDDR3 only has single die or use shared ZQ pin ,please refer to 
memory datasheet for this information to decide whether R0503 is needed or not. [1] 


R2301 must be 2400hm within 196 precision, and should be placed as close to pin A13 of 
SC7731E as possible. [2] 


LPDDR3 [1] 


SC7731E 


BB Design Notes--- LPDDR3 3/7 bänn 
» Signal connection consideration 
e SC7731E has one EMCKE pins Y26. Please connect the EMCKEO to CKEO and CKE1 of 
LPDDR3,respectively. [1] 
e SC7731E has EMCS N[0] and EMCS N[1](CS-Chip Select), please refer to memory 
datasheet to decide to use one CS or both. [2] 


SC7731E 


[2] 
LPDDR3 
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» Power consideration 


e The value of VDDMEM is 1.2V. One A Zut one 1uF and three 0.1uF capacitors are needed 
at least to maintain the stability of power supply. They should be placed as close to BB as 
possible. [1] 


4.7uF/6. 
M 


SC7731E 


| 02202] LOF: 
e | 
Lamas aa 


ro e 


e One 22uF, one 10uF, one 4.7uF, one 2.2uF, two 1uF and two O.1uF capacitors are needed 
to be placed close to LPDDR3. [2] 


.... ee 
| [2] 
se .. hd 09000 se .. hd © o 
| 

7744114224444927. Sl 8 8 el e ol el of of S| s| el el Zl el el s| st SL St 
Q aa Q oa aa 70007000 aa Q Q ag 9 SS SS 58 5555555885588 
EELER 

voa? 4 
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BB Design Notes--- LPDDR3 5/7 


K^ SPREADTRUM 
the VDD1 is supplied by the VDD1V85 of SC2720. [1] 


e AtLPDDR3 side, Please place one 1uF and two O.1uF capacitors at least close to LPDDR3. [2] 


LPDDR3 


VDD1V85 


SC2720 


CIIM 


BEES DCDC GEN1V85 
| — T - TE LX GEN 
LX GEN 


2000mA/ON 
1.8-2.5V/1.85V 


Di a wo 


si ol © 


[1] 
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> VREFDQ and VREFCA 
e At LPDDR3 side, the VREFDQ/VREFCA can be tied together. 


e VREFDQ and VREFCA could be supplied by EMVREF. Capacitors C0520 are used to 
decrease the ripple of VREF. 


LPDDR3 


I 
vesë —. SC7731E 


BB Design Notes--- LPDDR3 7/7 EAR SPREADTRUM 


> LPDDR3 is sensitive to PCB layout 
e Refer to «SC7731E PCB Design Guide» and <SC7731E PDN Design Guide > in order to 
ensure correction of the PCB design. 


BB Design Notes--- eMMC 1/5 


KP SPREADTRUM' 


» Interface description 


@ Support to eMMC5.1 
e Backward compatible to eMMC4.5&eMMC5.0 


» Bus mode 
e Data bus width : 4bits, 8bits 
e Data transfer rate: up to 400MB/s (HS400) 
—MMC I/F Clock frequency ` 0~200MHz 
—MMC I/F Boot frequency : 0~52MHz 


Device 


BB Design Notes--- eMMC 2/5 Kg SPREADTRUM 


» Power consideration 
e VDDEMMCIO is 1.85V and powered by SC2720 DCDC GEN[1]. 


e place at least one 2.2uF, one luf and four O.1uF capacitors close to eMMC [3], and place 
at least one O.1uF capacitor close to SC7731E[2] 


DCDC GEN1V85 


SC2720 


22UF | 


r=——— — — — — 


[2] = 
SC7731E [ | eMMC 


BB Design Notes--- eMMC 3/5 ` CPI SPREADTRUM' 


e VDDEMMCCORE is for EMMC controller only , and powered by SC2720. 
e Place at least 4.7 uF and two O.1uF capacitors close to eMMC device[2] 


JOFROMVBATA | ^ pr — — de 
SC2720 


| M1] 


400mA/ON 
1.8-3.3V/3.0V 


AT | 


eMMC 


ë———————- 


— eed 


[2] 
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e For VDDI, place one 1uF and one O.1uF capacitors close to eMMC [1] 


eMMC [1] 
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» Signal connection 


e If need to support the HS400 mode, the EMMC RCLK(Data Strobe) should be connected 
to pin EMMC DS of SC7731E. 


LI 
LI 
I 
eet e 
- [ > TEMMO RIS El 
Një, a 
= [> leve vo! B 
EMMC_RSTINF_CEN1/GPIO31 482. CD IEMMGRSI (8 
EMMC, DSINF DATA 3/GPIO29 = C] 'EMNC RAR [8] 
EMMC_DONF_WPNGPIOR0 ADS: [> !EMMC DO | 
DONE - CD? i 
EMMC_D1/NF_DasicPio21 A24. CO Eve DI! El 
è uu = 
EM D2NF. DATA, G/GPIO22 = [> EMGDZ BI 
EMMC, D3NF DATA 7/GPIo23 |-AD2 : [> (McD? BI 
D nr es 
EMVC_D4NF_DATA_5/GP1024 LAPS [> MCD [8] 
U 
EMMC_DSINF_DATA_4/GPI025 LES CD iEMMC re El 
ge 5 5 E qudd cst, 
EMMC_D6/NF_CLE/GP1026 LAC2 [> 'EMMC Do! [8] 
Do tasas 
EMMC_D7/NF_ALE/GPI027 LACI > 'EMVGDZ | 


SC7731E 


BB Design Notes--- USB TypeC 1/3 KW SPREADTRUM' 


USB Type-C: support only USB2.0. Support Host mode, Device mode, and 
Dual role mode(Both host and device modes). Customer can select which 
modes they want by software methods. 


» USB type-C CC control 


There are CC1 and CC2 connecting to SC2720 to judge attachment, connection, host 
mode or device mode. 


«Connect CC1 from SC2720.C4 to receptacle.A5 
«Connect CC2 from SC2720.D3 to receptacle.B5 


*ESD devices should be mounted on CC1/CC2 near receptacle 


SC2720 Receptacle 


BB Design Notes--- USB TypeC 2/3 LPASPREADTRUM 


» USB2.0 90 Q differential pairs: USB DP/USB DM 
*Short A6 to B6 ,and short A7 to B7 in type-C receptacle. The maximum 
shorting trace length should not exceed 3 mm in PCB layout. 


*Reserve test points for DP/DM is recommended for debug or test 


I 

I 

SC7731E (6) HR © | 
I 

I 


SC2720 


USB type-C receptacle 
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 
[no | na | ma- | vm | ces | or] p- | sour | ves [ wa- | me | ew | 
A AE 
[no | mas | wa- | vous [seuz | 07] e | cce | vos [ne | nes | evo | 

B9 B8 B6 B4 B2 B1 


B7 B5 B3 


BB Design Notes--- USB TypeC 3/3 E SPREADTRUM' 


» USB Power: AVDD33 USB 
*AVDD3V3 USB: Connect AVDD33 USB to VDDUSB 
—luF Bypass capacitor should be placed as close to SC7731E as possible in PCB 
layout ask. 


E 
| 
id 
É 
B. 
manl DEn _ 


ic ps à 


»USB REXT 
*Reserved a resistor(6.04K and 196 precision ) for SB REXT, and should be 
placed as close to SC7731E as possible in PCB layout 


PMU Design Notes KW SPREADTRUM 


PMU Design Notes 


PMU Design Notes--- Vibrator KW SPREADTRUM 


» Only Voltage mode supported by SC2720 
e Voltage mode for VIBR , 1.8 — 3.3V, 10mV/step , 3.3V output default 
€ Output current, 100mA 
e At least 0.1mm trace width for VIR CTRL ST CRC 


Closed to Vibrator 


desense consideration 


PMU Design Notes---Power on Sequence KW SPREADTRUM' 


» Power on Sequence 


Start Power on Sequence 


I BOOT 
PBINT/ A ` 
PBINT2/ | l 
CHGR INT ——— | | 
| I I 
'00ms, | | | 
Band Gap — + | i | 
I M I 
i | j48BuS | 
| 
1 | 
LDO FGU PD | | 
I I ! 
| 
| | i 
1 | 
CHGR_PD ! I i 
I > 14—244us i 
N I 
i ' agaus 1 I 
FGU SD RST I M A 
1 I I ] 
l l43ms À di 
I o zi 
POR POCV RST N 1 I 282ms(POCV calculating) | l 
I l j 
I Ji | 
h 1 | 
d 244us—p1 le | 
LDO EMM PD H l | 
| È | 
| > la 488us | 
Rst efs n A | | 
| 
| Ka I 
| I 
fo 4 
Efs read start h CH [po EN | 
| E pre ËS | 
i I | | |244us | 
1 I I l 
1 
RG OSC3M EN i i E i 
À M DI I 
| i qid | 
RG LDO CP PD ' | dad | ! 
| | “Li | 
I 
i 1-DCDC CORE i | | 
= L 4.63 ! A 
| 2-DCDC GEN iena | 
POWER i 3-VDD28 8 VDD18 DCXO 1|2]|3|4|5|6|7|8]9 
4-VDDMEM. 
! 5-VDDRF2 | i 
i 6-AVDD18 | Peer 
| 7-EMMCCORE & VDDUSB33 eme o Uum 
EXT RST B jl 8-SDCORE i 
1 


9-SDIO 


PMU Design Notes---LDO & DCDC 1/7 EZB SPREADTRUM' 


+ ++ VBAT 
y Ce éi din dy 


The PMIC supports direct connection to 
the battery. 


> 3 DC-DC converters rem em E 


Battery 


Vibrator 


LDO 
Fuel gauge CAMMOT 


> 23 external LDOs - = 


CAMA 


i LDO 
T T VBACKUP (EMMCCORE] 


LDO 
VDD28 


32KO LDO 
DCXO 


LDO 


26M buffer UVLO&OVLO digital SD 


LDO 
sDIO 


Temp sensor LDO 
Digital interface 
ADI/AUD/ATE KITE SIMO 


LDO 
SIMI 


LDO 
SIM2 


LDO 


" USB 


AUDIO CODEC 


SC2720 = 


CAMD 


VBAT SPK 


CLASS AB/D 


OUTP 
OUTN 


LDO 
CAMIO 


LDO 
CON 


g— Regulators calibration 
LDO 


AUXIN1-4 
RFI8A 


LDO 
AVDD18 


LDO 
MEM 


LDO 
RF188 


y oV v Y Y TY 


ccz Type-C det 


VAPC. IN 
om 


VBAT_DCDC 


Y Y Y 


VPA 3 
VCORE VGEN 
DEAA, 0.9V, 4A 1.85V, 1A 


PMU Design Notes---LDO & DCDC 2/7 


| > DCDC Electrical Characteristics 


KP SPREADTRUM' 


Current Inductance 
Voltage Cout Ee 
mA uH Default Applications 


Digital core/ARM/GPU 


DCDCCORE 0.4-1.4;step=100mV/32; 3500 0.47 
1.6-2.1; 
DCDCGEN coarse100mV/step;fine1 2000 0.47 
2.5mv/step; default 1.85 
0.4-3.4; 
DCDCWPA 1000 2.2 


2*Vramp/2.5*Vramp 


22 ON 

power 
22 ON LDO input power 
10 ORE PA power 


PMU Design Notes---LDO & DCDC 3/7 LPASPREADTRUM 


> LDO Electrical Characteristics 


Voltage Current Cout 
Default Applications 
e 


VDDCAMA 1.8-3.3; step=12.5mV;default=2.8 150 2.2(Remote) camera analog power 
VDDCAMMO 
T 1.8-3.3; step=12.5mV;default=2.8 100 1(Remote) OFF ` Camera Auto focus MOT 
VDDSIMO 1.8-3.3; step=12.5mV 50 1(Remote) OFF Supply for SIM Card 
VDDSIM1 1.8-3.3; step=12.5mV 50 1(Remote) OFF Supply for SIM Card 
VDDSIM2 1.8-3.3; step=12.5mV 200 2.2(Remote) OFF Supply for SIM Card 
VDDEMMCC 


ORE 1.8-3.3; step=12.5mV;default=3.0 400 4.7(Remote) ON EMMC core 


VDDSD 1.8-3.3; step=12.5mV;default=3.0 400 4.7(Remote) ON SD Card, 
VDDSDIO 1.8-3.3; step=12.5mV;default=3.0 100 1(Remote) ON SDIO. 
VDD28 1.8-3.3; step=12.5mV;default=2.8 200 2.2(Remote) ON IO/ LCD analog power, 


VBATBK 1.8-3.3; step=12.5mV;default=3.0 10 0.1(Remote) ON Supply for RTC domain 

VDDVIB 1.8-3.3; step=12.5mV 100 1(Remote) OFF Voltage for vibrator 
VDDKPLED 1.8-3.3; step=12.5mV 50 1(Remote) OFF Voltage mode for KPLED 
VDDWIFIPA 1.8-3.3; step=12.5mV;default=3.3 400 4.7 OFF  WIFIPA 


PMU Design Notes---LDO & DCDC 4/7 


KP SPREADTRUM' 


(V) (mA) (uF) 


VDD18 DCXO 
VDDUSB33 
VDDMEM 


VDDCAMD 
VDDRFB 


VDD CON 


VDDCAMIO 
AVDD18 


VDDRFA 


1.8-3.3; step=12.5mV;default=1.8 
1.8-3.3; step=12.5mV;default=3.3 
1.0-1.8;step=12.5mV;default=1.2 


1.0-1.8;step=12.5mV;default=1.2 
1.2-1.8;step=12.5mV;default=1.8 


1.0-1.8;step=12.5mV;default=1.2 


1.2-1.8; step=12.55mV; 
default=1.8 


1.2-1.8; step=12.5mV; default=1.8 


1.2-1.8; step=12.5mV; default=1.8 


60 
800 


400 


50 


200 


200 


100 


200 


1(Remote) 
1(Remote) 
4.7(Remote) 


4.7(Remote) 
1(Remote) 


2.2(Remote) 


2.2(Remote) 
1(Remote) 


2.2(Remote) 


ON 
ON 


OFF 


OFF 


OFF 


OFF 


ON 


ON 


DCXO 
USB IP (internal) 
Power supply for MEM, 


Camera Digital core 
power supply, 

Backup for LNA 

power supply for marlin2 
and GE2, 


camera IO 


Main chip analog IP 


40nm transceiver 
1.8Vpower 
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e DCDC CORE output current maximum is 3.5A; 


e The signal of VFB CORE & DCDC CORE should routing differential 
and be protected by ground. 


PMU Design Notes---LDO & DCDC 6/7 EZB SPREADTRUM' 


LDO FROM GEN1V85 ` Sener EE 
TMOXCD 


BDOMAJON 
1.0-18V/1.2V ! 


€ DCDC GEN1V85 is power supply for LDOs from inside of SC7731E; 
€ DCDC GEN1V85 default value 1.85V. 


PMU Design Notes---LDO & DCDC 7/7 EZB SPREADTRUM' 


e DCDC WPA is designed power supply for RF PA; 
e Support APT function ` Vout=2*Varc Apr or 2.5*Vapc apr; 
e Support bypass mode 


mms 0.7 


DCDC WPA 
COOMAOFF 


mm TE SELS TE e md 


Li vai cms amis ami ima an 


PMU Design Notes---Linear Charger 1/2 EPA SPREADTRUM 


E/C electrode put large Current sensing, 
Route differential 


copper for PNP power 
dissipation 


CHARGE .. 


i == 
ANA RE m 


aasa 


Red line: charge path, should afford A Current 
ie Green line: control path 


Manufactory | Part Number Key parameters 


PE0805FRE470R068Z | 0.0680hm ;+1/-%;1/2W;0805;+/-50ppm 
YAGEO RLO805FR-7WORO68L | 0.0680hm;1%;1/4W:0805;+1000ppm/C 
YAGEO RLO805FR-070R068L | 0.0680hm;1%;1/8W;0805; + 1000ppm/°C 


PMU Design Notes---Linear Charger 2/2 EPA SPREADTRUM 


For battery presence 
detection and 

battery temp 
detection 


Battery voltage 
m remen 
ESCHER | 
5 | 
For linear [17] ¡VBAT SENSE] > —NS | VBAT_SENSE 
I 
contro m VBR ID | 12 
I 
nn been: em 
pmo n MC " l 
VCHG detect and | Tosto E : MI 
measurement SS | 
| 
| 
| 
| 
I 
| 
| 


For FGU current 
sensing 


SC2720 provides an integrated Li-ion battery charger control module. With 
external PNP transistor, NMOS and current sensing resistor, it can control 
the charging of Li-ion battery. 


KP SPREADTRUM 


Battery Connection 


PMU Design Notes--- 


[17] ¡BAT TEMP ADO > 


Part Number 


Manufactory 


YAGEO RL0805FR-070R02L 


> 

o 

uu 
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PMU Design Notes--- Fuel Gauge EZ SPREADTRUM' 


SC2720 integrates fuel gauge for precise current sensing and 
battery voltage measuring, which contains two high-precision 
X-4 ADCs. 


e One for current sensing , whose voltage precision is 7uV/LSB, when sample resistor 
is 20 mohm , the current precision is 7uV/20mohm=350uA. 
e the other is for battery voltage measuring whose precision is 1.5mV/LSB. 


Trace routing of SENSE P and SENSE N 
should follow differential rule 


0.5W, E 196 
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Audio Design Notes 


Audio Design Notes---Codec Block Diagram EAR SPREADTRUM 


Z E 
i n a Z 
S < see le y 
a a Xo a " S E 
E 5 ea 22 na 3 à 
t z g2z SS 25 4 © 
> > 
U adi BB 
EH seiral bus 
MR x 
MIC M 
AICI_N Zbus APB bus 
HEADMIC_P » xX ADC L 
HEADMIC N E 
Control Interface 
MIC2 P 
MIC2 N M DC Dec Licht 
I ed a. Path L ADC 
x » db step ADC R Digital ` Lade lro 
B ADC Decimation Processing idc sda 
T ade sdata E 
R PUR <=> | ARM 
AUD_AD 
SYNC pl 
DO 
bes 
S m 
HP I he Ẹ Pe] 
Pay d AUD D Data 
ge, x sera e 
np n d ap step Decode 2e) 
d <A DAC_R Control A 
DAC Interpolation dac belk 
Path L x 
v TE DAC lac 
n Processing 
RCV N De DAC Interpolation ic sdata 
Path R 
SPK P qe TET M <— | ps 
de I 
SPK_N qe x | x m M 
E , 
e DAC_S 
VBAT_PA | 
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Audio interface 


Audio Design Notes---Audio-Main MIC EZB SPREADTRUM' 


Schematic Design 


C0204 close to codec 


C0100 improve MIC BIAS PSRR. If MIC is 
placed far away from codec, MIC BIAS may 
be interfered , R0101 can be replaced by 
bead, it could reduce the noise on MICBIAS. 


[13]! MIC. P! 


L_ =d 


(SIME Nj H2 wn 


MIC BIAS 


1Kohm is reserved for 
improving ESD protection. H mic p<] | SS NN 
C3117,C3109,R3138,R3139 
together with the built-in input 
impedance set the HPF. S ic CE sm A sel jonë 


MIC-MEMS-MSM381A3729H8P-C 
1 


VDD 


©3117 | | OF 
| | 


4 


2 


c0101] | NF 


3 


C0101 is for RF noise 
filtering and differential 
mode noise suppressing. 


co104| | 47PF 


C0104,C0105 are used to restrain RF 
disturbance. Connect together then to main 
GND by a single via directly. 


Audio Design Notes---Aux MIC KW SPREADTRUM 


Share Mic BIAS with Main Mic 
C3100 improve MIC BIAS PSRR. If AUX MIC 


I 
is placed far away from codec, MIC_BIAS [13] ALXME, € I E Mc2 P 
may be interfered , R3120 can be replaced [13] AUXMIC Ni —H | MC2 N 
by bead, it could reduce the noise on 
AUXMIC BIAS. 


Close to BB N Close to MIC : 


C3130 is for RF noise 
filtering and differential 
mode noise suppressing. 


ts) nare, NÇ | 


1Kohm is reserved for improving ESD protection. 
C3113,C3121,R3140,R3141 together with the built-in 
input impedance set the HPF. 


C3105,C3106 are used to restrain RF 
disturbance. Connect together then 
to main GND by a single via directly. 


Audio Design Notes---Dual MIC Design Notes(option) EAR SPREADTRUM 


Dual MIC — suppression non-station noise, improve speech quality 
Notes: 
. SNR(main mic) & SNR(aux mic) need same, SNR(main mic) -SNR(aux mic) <= 3dB. 
. Frequency response should be < + 3dB. 
. Isolate the Aux Mic and Recevier. 


. Aux MIC is recommended to top middle of the bottom, not side face of bottom. 
Because Aux MIC may be sheltered on some handset condition. 


5. Aux Mic should not be shielded by user. 


6. Sensitivity(main mic) & Sensitivity(aux mic) need same, Sensitivity(main mic) - 
Sensitivity(aux mic) <+ 1.5dB(most important). 


7. Main mic near the bottom of the phoneset. See next picture. 
8. Aux mic near the top & back of the phoneset. See next picture. 
9. The microphone sensitivity with batch should be less than 3db. 


e UU N E 


Audio Design Notes---Dual MIC Placement KW SPREADTRUM' 


di 


Aux MIC 


Main MIC 


Audio Design Notes---Headphone 1/2 


K^ SPREADTRUM' 


READ BASI ios - 1Kohm is reserved for improving 


= 


ESD protection. 


mm mme 


C0205&C0208 close to Close to Ear Jack 


r 
U 
U 


C3122,C3116,R31 
31,R3132 
together with the 
20K built-in input 
impedance set 
the HPF. 


IS]HEADMIC PX + : 
1 


[5] HEADMIC. NI 


C3129,C3118 are used to restrain RF ' 
disturbance. Connect together then to main 
GND by a single via directly. It is 
recommended to use 0402 size to change to 
TVS/MLV for ESD issue. 


R3127,C3102 set the filter, 
they can reduce the noise 
on the HEAD_MICBIAS. 

If HP vol+/vol- function is 
supported, R3127,R3108 
shoud use +/- 1% resistor. 


C3123 is for RF noise 
filtering and differential 
mode noise suppressing. 


Audio Design Notes---Headphone 2/2 LPASPREADTRUM 


1$14 meomicinDer € ] 12] 
In be A E 
I close to earjack : 
DAN esu 


[4] ps 


[1] Normal Open Ear jack is strongly recommended. 

[2] 33 ohm and 1nF are used to eliminate high frequency noise, fc>=4.82 MHz. 

[3] Inductance's DCR should be less than 0.35ohm for good crosstalk performance. 
[4] AMPG VCOM should be connected to audio. 

[5] FB3100, FB3102, FB3103, FB3104 will affect HP THD N. 

[6] R3101, R3102 are used to recognize home speaker. 


Ear Jack suggest support: 


U 

U 

U 

i 

i Earphone Pin 4 & Pin 5 
1 

U 

d Plug in Connect 

U 
| Pull out Disconnect 
U 
1 
1 
1 
1 
U 
T 
U 
U 
U 


L,R,GND,MIC CTIA 
43100 


CON-EAR-JAFOO-05382-0101 


| 1000p E (NF) 
| 


— 


SD test pass; MLV3161, MLV3105~3107 can be deleted, 


Or, itis recommended to SMT. 


Audio Design Notes---Codec KW SPREADTRUM 


[1] Caps C0213 must be placed as close 


to SC2720 pins as possible in PCB 


Layout, J5 and G1 must connect to 
C0213 first before connect to GND 
other. 

[2] AGND VB and AGND VBO should 
isolate with other area and route 

to main GND. 

[2] 
[3] AMPG VCOM must be protected by 
GND in all route. 


[4] VSS PA should isolate with other 


area and route to main GND. 
[5]SC2720 does not support Class G, 
C0205,C0208 must use 22uF/0805 Cap 


Audio Design Notes---Speaker 


KW SPREADTRUM' 


Integrated PA Solution 
Class-D mode:@4.2V,800mW on 8Ohm load 
Class-AB mode:(24.2V,500mW on 8Ohm load 


[14] PAOUT P < R3 Ispk p 
[14] PAOUT NX R4 | Spk N 


Cap 
Default ER NE 
Option Bead 100pF 


C3136,C3137 are used to restrain RF 
disturbance. Connect together then to 
main GND by a single via directly. It is 
recommended to use 0402 size to 
change to TVS/MLV for ESD issue. 


100pF cap is not recommended to add between 
SPKP and SPKN, or the noise of speaker will be 
increased. 


Audio Design Notes---Receiver & Speaker 2 in 1 KA SPREADTRUM 


Schematic Design 
[1] Receiver's input comes from PA OUTP/N of SC2720. 
[2] Bead & Cap need used together or delete together if no EMI issue. 


[3] 47pF Caps can be changed to TVS/MLV for ESD issue. 


[13] jPAOUT SPK N 


SPK3100 


[3] 


c3136| |47pF 
c3137| |47pF 


C3107 | NF 


Audio Design Notes---Receiver 


Schematic Design 


SE I 
(13) EAR S3 frev P 
I 
NSHEAR NI LFB RCV N 


ISjearP [> 


C3126 is for RF noise filtering 


and differential mode noise — 


suppressing. 


KP SPREADTRUM' 


R3111 and R3112 can be 
changed to bead in order to 
restrain RF disturbance 


Close to Receiver 


[Slear_ > 


C3127,C3128 are used to restrain RF 
disturbance. Connect together then 
to main GND by a single via directly. 


Audio Design Notes---Ear Jack 1/6 KW SPREADTRUM 


CON-EAR-AJO25-39116A02 
J3100 
CON-EAR-KPJ2535-04-SMT 


Ear Jack types: 
Ear Jack suggest support: No switch in Ear Jack i Ear Jack: 
CTIA America standard | 
Earphone Pin 4 & Pin 5 A" Ear Jak r eed suppor: T | Earphone | Pin 3 & Pin 6 
' Earphone! Pin 3 & Pin 4, Pin 6 8 pin 7 | . 
Plug in Connect p eu AS O MO i | Plug in Disconnect 
‘Plugin ' Connect | | 
Pul Di t peseta A Pull out Connect 
ull out isconnec ‘Pull out ` Disconnect i | 
L,R,GND,MIC CTIA CC (CHAURGM  — | 
CON-EAR HE GBOSF25B 33102 i J3101 
ee e GND i CON-EAR-KJ-366CN-L3 
LEFT DEIN, ; c3 3 | HPR i 
ATE | 
E | ^W | 
RIGHT — print 
fEND/DET 4 | HPL i 
MIC 1 | HEADMIC i 
| HEADMIC 


Type1:Switch (NO) Type2:Switch (NO) | a 
without G DET with G DET Type3:No Switch Type4zowiten ANO) 
Recommended Not Recommended 
Note: 


NO: Normal Open 
NC: Normal Close 


Audio Design Notes---Ear Jack 2/6 EZB SPREADTRUM 


Type1,2,3,4 headset detect use HP DET. 


Type 3 and type 4 HP. DET connect to headset left channel, the current rises 
about 100uA compared to type 3. 


Type 1 and 2 are recommended. 


Headmic in pin is used to detect headset type and also used while headset plug 
Out. 


HP DET level logic: 


Headset Status Plug out | Pugin 


Hp DET 1 0 


Audio Design Notes---Ear Jack 3/6 KW SPREADTRUM 


Solution for Type 1 Ear jack(recommended) 


VDD2V8 


Pin 4 & Pin 5 


Close to Ear Jack 


Connect 


1M(NF) 


Pull out Disconnect 


L,R,GND,MIC CTIA 


43100 
CON-EAR-PH8-8805F358 


R3105 


[5,14] HEADMIC_IN_DEK__} 


+ FB3104 Me 10000hm@ 100MHz 


[5] HP_R 


[5] HPL 


[5]  AMPG_VCOM 


[5] HP_DET 


124] FM ANT 


C3153 FB3101 


IA T [Close to Ear Jack's Pin 2(GND) 
E z 
e = 
D Ne ee Rd i ee tae er aia 
= H 
z © 
Ed EI 
R 5 
3 
= 


Audio Design Notes---Ear Jack 4/6 LPASPREADTRUM 


Solution for Type 2 Ear jack(recommended) 


GND DET Connect to 
GND DET of SC2721G 


L9 | Close to Jack 
HP GND DET VDDZVE 


VDD2V8 


Ear Jack need support: 


QË SE ve EE A quom EE ERU NR 
1 
1 


Pull out Disconnect |! , 


C3124] | 


GND DET 


I 
LI 
I 
LI 
LI 
LI 
LI 
I 
1 
LI 
I 
LI 
R3109 
ne per DD ` OMAN 
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L 
1 
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L 
1 
1 
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R3105 
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HTA AAN yy 
47pF(NF) 
N 
i 
220K(NF) 


22uF(NF) R31004 A A S-1NF) 


R3115 10K FB3105 0000hm@100MHz 
HPL | e AMA SS 


HP_R 


È | 

i Ì 

©3105 | |22uF(NF) R3103 5.1(NF. 
pus] NM 
I 

Il 

LI 


R3104 


HP GDRO L 


— 
EN nus d 
e FB3106 SETTE 


HP_GDRO_R > 


! R3110 5.1 
T AAN 

1 

T 


HEADMIC IN DET( | 


1 
1 
U 
L 
1 


I 0.01uF 
FM. ANT ee a a ai F = 4 - 
, 1 i E 1 1 
| dosed o U U 
E C3138 dosed to earphone connector ^ " i ela = E T 9 l l CON-EAR-AJ025-39116A02 
1 E E 1 le = = E E I 1 33100 
l 1 3 3 U N A T T 5 A ' 1 
i | Di | al A I 1 
jd TT Sr; e mw I I 
T AA els] sl 5 2 $ Bl | | 
T 9 B : sg s| 8 E SI 8E: 3 CTIA:L/R/G/M 
| o I I 
Pg ! SIS z 3 z al I I 
py 1 zx E = = I 1 
d E Nj = 1 1 
À LED 7773 = lt 
SE "2 Ww 55 a 1 | 
i = a I [ 
| fc» 240KHz da o È "ME c EOS SRA 
! [4] AMPG VCOM AAA | 
I 
U — 
] 
] 
' 
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Audio Design Notes---Ear Jack 5/6 


Solution for Type 3 Ear jack(Not Recommended) 


CON-EAR-KPJ2535-04-SMT 


No switch in Ear Jack 
33102 
| 
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SW:Need do below setting anyway 
1.Open Class G EN signal 


2.0pen AVDDAMP 
3.Open AVDDVB 
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Audio Design Notes---Ear Jack 6/6 


Solution for Type 4 Ear jack(Not Recommended) 


Pin 3& Pin 6 
Disconnect 
Connect 
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Spreadtrum Confidential and Proprietary EAR SPREADTRUM 


All data and information contained in or disclosed by this document is confidential and proprietary 
information of Spreadtrum and all rights therein are expressly reserved. By accepting this material, 
the recipient agrees that this material and the information contained therein is to be held in 
confidence and in trust and will not be used, copied, reproduced in whole or in part, nor its 
contents revealed in any manner to others without the express written permission of Spreadtrum. 
The contents are subject to change without prior notice. Although every reasonable effort is made 
to present current and accurate information, Spreadtrum makes no guarantees of any kind with 
respect to the matters addressed in this document. In no event shall Spreadtrum be responsible or 


liable, directly or indirectly, for any damage or loss caused or alleged to be caused by or in 


connection with the use of or reliance on any such content. 
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